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1
AQUEOUS HAIR CLEANSING AGENT

FIELD OF THE INVENTION

The present invention relates to an aqueous hair cleansing,
agent.

BACKGROUND OF THE INVENTION

Water soluble cationized polymers such as cationized cel-
lulose and cationized guar gum have been conventionally
used for hair cleansing agents 1n order to provide the hair with
conditioning effects. Cationized polymers 1n hair cleansing
agents are thought to provide the hair with conditioning
elfects by easily remaining on the hair surface as a water
insoluble complex formed with an anionic surfactant when
they are diluted with water. They are however not so effective
for the hair damaged by chemical treatment with a hair col-
oring agent, permanent wave agent or the like, and a phenom-
enon of tangling or friction between individual hairs still
occurs while the agent 1s rinsed off.

In order to improve the conditioning effects, proposed 1s
the use of a cationized tara gum obtained by cationizing a
polysaccharide available from the endosperm of the seeds of
tara (scientific name: Caesal pinia Spinosa) that 1s a legumi-
nous plant (JP-A-2004-203801). It 1s also proposed to use a
cationized tara gum 1n combination with cationized guar gum
in a hair cleansing agent (JP-A-2003-272658). However, the
conditioning effects on the damaged hair are still insuilicient.

Amino-modified silicones are sometimes added to hair
cleansing agents 1n order to improve the condltlonmg ellects.
A hair cleansing agent contaiming an amino-modified or
ammonium-modified silicone having a high molecular
weight 1s described In JP-A-5-85918. The amino-modified
silicone or the like described therein has, 1n a side chain of the
polysiloxane backbone thereof, an alkylene amine or alky-
lene ammonium salt so that the agent has a high hydrophobic
property and as a result, has problems 1n the stability because
of poor solubility or dispersibility in the hair cleansing agent.
In addition, 1t reduces the foaming of the hair cleansing agent
and the hair becomes tough or greasy at the time of rinsing off
of the agent.

SUMMARY OF THE INVENTION

The present invention provides an aqueous hair cleansing,
agent comprising the following components (A), (B) and (C):

(A) an anionic surfactant,

(B) a cationized tara gum, and

(C) an amino-modified silicone represented by the formula

(1) or (4):

(1)

Rl /R2 ]5‘{2 \ Rl
RI—Si0 Si0 Si0 Si—R!
R \R2 I‘??—R“/ R

a b

wherein,

R' each independently represents a monovalent hydrocar-
bon group, a hydroxy group or an alkoxy group,

R* each independently represents a monovalent hydrocar-
bon group,

R> represents a divalent C, _,, hydrocarbon group,

R* represents a group represented by the formula (2) or (3):
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(2)

O 4 NY
_N_RS

Y

(3)

wherein Y represents a hydrogen atom or a group —CH,—
CH(OH)—R’>—OH, R’ having the same meaning as
described above, R” represents a hydrogen atom or a group
—R’NY,, Y and R’ having the same meanings as described
above, with the proviso that all the Ys do not represent a
hydrogen atom at the same time, a 1n formula (1) stands for a

number from 25 to 1000, and b stands for a number from 1 to
200;

(4)

RO R’ R

X —(Si0),— (Si0), ?1 X—0(C,H,,0),+—
| |
RS E RO

wherein, R°® each independently represents a hydrogen atom
or a monovalent C,_. hydrocarbon atom, R’ represents either
R® or E, E represents a group represented by —R*—Z,
wherein R® represents a direct bond or a divalent C, _,, hydro-
carbon group, and Z represents a primary, secondary or ter-
tlary amino-containing group oOr ammonium-containing
group, X represents a divalent group, ¢ stands for a number of
2 or greater, d stands for a number of 1 or greater, n stands for
a number from 2 to 10, e stands for a number of 4 or greater
and 1 stands for a number of 2 or greater.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an overall view of an apparatus employed for the
evaluation of foaming speed; and

FIG. 2(a) 1s a top view of a disk to which hairs are to be
implanted and FIG. 2(b) 1s a cross-sectional view of a disk to
which the hairs have been implanted.

1: Hair

10: Container

11: Disk

20: Lad

21: First protrusion

22: Second protrusion

23: Foam inducing wall

24: Hair-entrapping-prevention pin

25: Inlet

30: Motor

40: Control unit

41: Support

50: Metering instrument

51: Water 1nlet

60: Torque detector

P: Implant hole

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to an aqueous hair cleansing,
agent which provides, even 1f used for the hair damaged by
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chemical treatment, rapid foaming and smooth feeling of
foam during shampooing, provides smooth feel to the hair
during rinsing, provides the finished hair with luster and
manageability, and has excellent storage stability.

The present inventor has found out an aqueous hair cleans-
ing agent which 1s excellent 1n the performance and feel of
foam, and finish, even 1T 1t 1s applied to the damaged hair, and
also 1s excellent 1n storage stability by using, in combination,
an anionic surfactant, a cationized tara gum and an amino-
modified silicone having a specific structure.

As the anionic surfactant (A), sulfate-, sulfonate- and car-
boxylate-based surfactants are usable. Specific examples
include alkyl sulfates, alkenyl sulfates, polyoxyalkylene alkyl
cther sulfates, polyoxyalkylene alkenyl ether sulfates, alkyl
sulfosuccinates, polyoxyalkylene alkyl sulfosuccinates,
alkane sulfonates, higher fatty acid salts, and alkyl ether
carboxylates. Of these, polyoxyalkylene alkyl ether sulfates,
polyoxvalkylene alkenyl ether sulfates, alkyl sulfates, and
alkenyl sulfates are preferred, with those represented by the
following formula (35) or (6) being more preferred:

R°0O(CH,CH,0), SO;M (5)

R0OSO;M (6)

wherein, R” represents a C,,_, alkyl or alkenyl group, M
represents an alkali metal, alkaline earth metal, ammonium, a
cation derived from alkanolamine or basic amino acid, and m
stands for an average number by weight of from 1 to 3.

Of these, polyoxyethylene alkyl ether sulfates of the for-
mula (5)in which R” represents aC, ,_, , alkyl group, m stands
for anumber of 1 on weight average and M represents ammo-
nium or sodium are preferred because they can satisiy both
speedy foaming and good feel of foam.

As Component (A), the above-described anionic surfac-
tants may be used either singly or in combination of two or
more. The content of 1t in the aqueous hair cleansing agent of
the present invention preferably ranges from 1 to 30 weight
%, more preferably from 5 to 25 weight %, still more prefer-
ably from 8 to 20 weight % from the viewpoints of foaming
property, liquid state during use and cleansing property.

Component (B) of the present invention 1s a cationized tara
gum. Tara gum which is an origin of the cationized tara gum
1s obtained from the endosperm of the seeds of tara (scientific
name: Caesal pinia Spinosa) belonging to leguminous plants
and 1s a galactomannan polysaccharide composed of a main
chain ol mannose units and a side chain of galactose attached
thereto. The ratio of mannose to galactose 1n tara gum 1s 3:1.

In the cationized tara gum to be used 1n the present imven-
tion, some hydroxyl groups contained in the galactomannan
structure 1n the tara gum have been substituted with a quater-
nary nitrogen-containing group. More 1n detail, it can be
prepared by reacting tara gum with a compound having a
quarternary nitrogen-containing group such as glycidyl tri-
alkylammonium salt or 3-halogeno-2-hydroxypropyltrialky-
lammonium salt. This reaction 1s effected in the presence of
an alkali 1 a proper solvent, preferably a hydrous alcohol.
The quaternary nitrogen-containing group can be itroduced
into the tara gum in accordance with the conventionally
known process.

Although no particular limitation 1s imposed on the cation-
ization degree of cationized tara gum, that 1s the average
number of moles of the quaternary nitrogen-containing group
to be added per monosaccharide unit, 1t 1s preferably from 0.1
to 0.5. When the cationization degree 1s less than 0.1, satis-
factory conditioning effects cannot be recognized owing to an
insuificient adsorption amount to the hair. The cationization

5

10

15

20

25

30

35

40

45

50

55

60

65

4

degree exceeding 0.5, on the other hand, causes a sticky feel
during use and at the same time, worsens the foaming prop-
erty.

Examples of commercially available products include
“Catinal CTR-100” and “Catinal CTR-200"" (each, product of

Toho Chemical Industry).

As Component (B), these cationized tara gums can be used
either singly or in combination of two or more. The content of
Component (B) 1n the aqueous hair cleansing agent of the
present invention 1s preferably from 0.01 to 10 weight %o,
more preferably from 0.02 to 5 weight %, even more prefer-
ably from 0.03 to 2 weight % from the standpoints of decreas-
ing the friction between individual hairs during rinsing.

Component (C) 1s an amino-modified silicone represented

by the formula (1) or (4):

(1)

R / R2 \ R2 \ R
Rl—SiO——?iO Si0 Si—R!
R! \Pﬁ/ ]5‘{3—]5{4/ R!
#) b
wherein,

R*' each independently represents a monovalent hydrocar-
bon group, a hydroxy group or an alkoxy group,

R each independently represents a monovalent hydrocar-
bon group,

R represents a divalent C, _,, hydrocarbon group,

R* represents a group represented by the formula (2) or (3):

%
L

Y

(2)

(3)

wherein Y represents a hydrogen atom or a group —CH,—
CH(OH)—R’—OH, R’ having the same meaning as
described above, R” represents a hydrogen atom or a group
—R’NY,, Y and R having the same meanings as described
above, with the proviso that all the Ys do not represent a
hydrogen atom at the same time, a 1n the formula (1) stands

for a number {from 25 to 1000, and b stands for a number from
1 to 200;

(4)
RO R’ R®
—X—(SiO)C—(SiO)d—[‘Si—X—O(CHHEHO)E—
| |

R® E RS
- -7

wherein, R°® each independently represents a hydrogen atom
oramonovalent C,_. hydrocarbon group, R’ represents either
R® or E, E represents a group represented by —R°*—Z,
wherein R® represents a direct bond or a divalent C,_,, hydro-
carbon group, and Z represents a primary, secondary or ter-
tlary amino-containing group oOr ammonium-containing
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group, X represents a divalent group, ¢ stands for a number of
2 or greater, d stands for a number of 1 or greater, n stands for
a number from 2 to 10, ¢ stands for a number of 4 or greater
and 1 stands for a number of 2 or greater.

The amino-modified silicone represented by the formula
(1) 1s an amino-modified silicone having, in a side chain
thereol, a specific amino functional group.

In the formula (1), examples of the monovalent hydrocar-
bon group as R* include alkyl groups and aryl groups. As R,
C,_; alkyl (especially, methyl) groups and C, _, 5, especially
C, .15 alkoxy groups are preferred.

Preferred examples of the monovalent hydrocarbon group
as R” include C, _, alkyl groups such as methyl, ethyl, propyl,
butyl, pentyl and hexyl, C_, , aryl groups such as phenyl, tolyl
and xylvl, and C_, ; aralkyl groups such as benzyl and phen-
cthyl. Of these, alkyl groups are preferred, with a methyl
group being more preferred.

Examples of the divalent C,_,, hydrocarbon group as R’
include alkylene groups such as methylene, ethylene, trim-
cthylene, propylene, tetramethylene, methyltrimethylene,
cthylethylene and dimethylethylene; and alkylene-arylene
groups represented by the formula —(CH,),—CH,—. Of
these, C,_, alkylene groups are preterred.

The group —CH,—CH(OH)—R>—OH as Y is preferably
a 2,3-dihydroxypropyl group.

As R* groups represented by the formula (3) are preferred,
while as R” in the formula (3), 2-N-(2,3-dihydroxypropyl)
aminoethyl group and 2-N,N-b1s(2,3-dihydroxypropyl)ami-
noethyl group are preferred.

In the formula (1), the number a 1s preferably from 50 to
400, and the number b 1s preferably from 1 to 20.

The amino-modified silicone represented by the formula
(1) can be synthesized, for example, by reacting an amino-
modified silicone with an epoxy-functional compound such
as glycidol as described in EP0399706A2. Examples of the
amino-modified silicone represented by the formula (1)
include compounds represented by the below-described for-
mula:

CH; (‘3}13 CH; CH;
RIYO—-Si0 TiO Si0 Si0—R1
CH3 CH3 CHB
68 2

CH,CHCH,NCH,CH,NCH,CHCH,OH

| | |
CH; Y Y OH

wherein, R'” represents a C,,_, < alkyl group and from 70 to
80% of Y’s represent a group —CH,CH(OH)CH,OH and
from 30 to 20% of them represent a hydrogen atom,

and “8500 Conditioning Agent” of Dow Corning (CAS No.
237753-63-8) can be given as one example of a commercially
available product.

The amino-modified silicone represented by the formula
(4) 1s a block copolymer composed of a polyoxyalkylene
block and an amino-modified polysiloxane block having, 1n a
side chain thereof, an amino functional group.

In the formula (4), R° each independently represents pref-
erably a hydrogen atom, a C, _. alkyl group or a phenyl group,
with methyl and ethyl groups being more preferred and
methyl group being even more preferred.

Examples of the divalent C,_,, hydrocarbon group as R®
include methylene, ethylene, propylene, butylene, pentylene,
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6

hexylene, heptylene, octylene, decylene and octadecylene
groups. Of these, methylene, ethylene and propylene groups
are more preferred.

As 7, an amino-containing group or ammonium-contain-
ing group represented by the formula (7) or (8) 1s preferred:

(7)

R12
/
— (R (NHCH,CH,),—N
\R12
(8)
R12
—— (R (NHCH,CH,), —N"—R! T
R]Z
wherein, R'' represents
—QCH,CH,—, ——OQCHCH, —,
CH;
——QCH,CHCH,— or —OCH,CH—,
| |
OH CH,OH

R'* each represents a hydrogen atom or a monovalent hydro-
carbon group and these R'“s may be the same or different, g
and h each stands for an integer of from 0 to 6 and T~
represents a halide 1on or an organic anion.

Examples of the monovalent hydrocarbon group repre-
sented by R"* in the formulas (7) and (8) include methyl, ethyl
and propyl groups. Specific examples of T~ include halide
1ons such as chloride 1ons, 10dide 10ns, and bromide 10ns, and
organic anions such as methosulfate, ethosulfate, methophos-
phate and ethophosphate.

In the formula (4), the group E is preterably —(CH, );—
NH,, —(CH,),—N(CH,),, —(CH,),—NH—(CH,),—
NH,, —(CH,),—NH—(CH,),—N(CH,),, or —(CH,);—
N*(CH,),CI™, more preferably —(CH,),—NH—(CH,,),—
NH,.

In the formula (4), preterred examples of the divalent group
represented by X include alkylene groups and arylene groups,
more specifically, ethylene, propylene, trimethylene, tetram-
cthylene and 1sobutylene groups, with tetramethylene and
1sobutylene groups being more preferred.

In the formula (4), ¢ stands for the number from 2 to 1000,
d stands for the number from 1 to 50, e stands for the number
from 4 to 200, and { stands for the number of from 2 to 100.

In the block copolymer represented by the formula (4), a
percentage of the siloxane block 1s preferably from 25 to 97
weight %, more preferably from 35 to 90 weight %, even
more preferably from 50 to 80 weight % of the whole copoly-
met.

The block copolymer has preferably at least an average
molecular weight of 1200. The average molecular weight as
used herein 1s determined in the conventional manner by
using GPC while using chloroform as an eluent and polysty-
rene as a standard substance.

The term ““siloxane block™ as used herein means a siloxane
having two R°® groups, each represented by —[Si(R°),—
O]— and the term “percentage of the siloxane block™ means
a rat1o, 1n terms ol weight %, of the molecular weight of the
siloxane block to that of the block copolymer (4). The per-
centage within the above-described range i1s preferred




US 7,947,258 B2

7

because the block copolymer (4) shows high solubility or
dispersibility 1n an aqueous hair cleansing agent and in addi-
tion, remains well on the hair.

Of the amino-modified silicones represented by the for-
mula (4), amino-modified polysiloxane-polyoxyalkylene
block copolymers having a polymerization unit represented
by the formula (9) are more preferred:

CH; CH, \ (‘2}13

CH,CHCH,

NH(CH>),NH,

wherein, ¢, d and 1 have the same meanings as described
above, 1 stands for a number of 4 or greater and 7 stands for a
number from 0 to 30.

Inthe formula (9), ¢, d, 1and I stand for preferably anumber
from 2 to 1000, a number from 1 to 50, a number from 4 to 200
and a number from 2 to 100, respectively. In the above for-
mula, —O(C,H,0),(C;HgO), unit may be either block or
random.

Examples include “FZ-3789, “DOW CORNING TORAY
SS-35887, and “DOW CORNING TORAY SILSTYLE104”,
cach product of Dow Corning Toray.

These amino-modified silicones as Component (C) may be
used either singly or 1n combination of two or more. The
content of Component (C) in the aqueous hair cleansing agent
of the present invention 1s preferably from 0.01 to 10 weight
%, more preferably from 0.02 to 5 weight %, even more
preferably from 0.03 to 2 weight % from the standpoint of
decreasing friction between individual hairs during rinsing.

A weight ratio of the Components (B)/(C) 1s preferably
from 1/10 to 10/1, more preferably from 1/5 to 5/1 from the
standpoint of smoothness during foaming and rinsing.

The aqueous hair cleansing agent of the present invention
may contain a nonionic surfactant or amphoteric surfactant in
order to improve the cleansing performance further.

Examples of the nonionic surfactant include polyoxyalky-
lene sorbitan fatty acid esters, polyoxvalkylene sorbitol fatty
acid esters, polyoxyalkylene glycerol fatty acid esters, poly-
oxvyalkylene fatty acid esters, polyoxyalkylene alkyl ethers,
polyoxvalkylene alkyl phenyl ethers, polyoxyalkylene (hy-
drogenated) castor o1ls, sucrose fatty acid esters, polyglyceryl
alkyl ethers, polyglyceryl fatty acid esters, fatty acid alkano-
lamides, alkyl glycosides, monoalkyl glyceryl ethers, and
monoalkenyl glyceryl ethers.

Ofthese, polyoxyalkylene sorbitan fatty acid esters such as
polyoxyethylene sorbitan fatty acid esters, polyoxyalkylene
fatty acid esters such as polyoxyalkylene (Cq-C, ) fatty acid
esters, polyoxyalkylene (hydrogenated) castor oils such as
polyoxyethylene hydrogenated castor o1l, and alkyl glyco-
sides are preferred.

The fatty acid alkanolamides are also preferred. They may
be erther monoalkanolamides or dialkanolamides. They have
preferably a Cg_, 4, more preferably C,,_, acyl group. Those
having a C, , hydroxyalkyl group are also preferred.
Examples include oleic acid diethanolamide, palm kernel o1l
fatty acid diethanolamide, coconut o1l fatty acid diethanola-
mide, lauric acid diethanolamide, polyoxyethylene coconut
o1l fatty acid monoethanolamide, coconut o1l fatty acid mono-
ethanolamide, lauric acid 1sopropanolamide, and lauric acid
monoethanolamide.

CH;

/ Qi—0 Ti—CHZCHCHg—O(C2H40)f(C3H60)j
\ (CH)3 /d CH;
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3
As Component (D), monoalkyl glyceryl ethers and

monoalkenyl glyceryl ethers are also preferred. As the alkyl
or alkenyl group of them, C__,, alkyl or alkenyl groups are
preferred, with linear or branched C,_,, alkyl or alkenyl
groups being more preferred. Specific examples include
n-butyl, 1sobutyl, n-pentyl, 2-methylbutyl, isopentyl, n-hexyl,

()

1sohexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-decyl and 1sode-
cyl groups. Of these, 2-ethylhexyl and 1sodecyl groups are
more preferred.

Examples of the amphoteric surfactant include betaine sur-
factants. Of these, alkyldimethylaminoacetic acid betaines,
fatty acid amidopropylbetaines and alkylhydroxysuliobe-
taines are more preferred, of which fatty acid amidopropyl-
betaines are even more preferred. The fatty acid amidopro-
pylbetaines have preferably a C,_, ., more preferably C,_, 4
acyl group. Lauric acid amidopropylbetaine, palm kernel o1l
fatty acid amidopropylbetaine and coconut o1l fatty acid ami-
dopropylbetaine are even more preferred.

In the aqueous hair cleansing agent, these nonionic or
amphoteric surfactants may be used either singly or in com-
bination of two or more. In order to provide a preferred
aqueous hair cleansing agent of the present invention in the
form of an aqueous liquid cleansing agent, use of a fatty acid
amidopropylbetaine, fatty acid alkanolamide or monoalkyl
glyceryl ether in combination with Component (A) 1s desired
because combined use of them not only improves the foaming
power but also gives the agent with adequate liquid proper-
ties.

The content of the nonionic or amphoteric surfactant 1in the
aqueous hair cleansing agent of the present invention 1s pret-
erably from 0.1 to 15 weight %, because it 1s eflective for
desirably increasing the foam volume. From this viewpoint, 1t
1s more preferably from 0.5 to 8 weight %, even more pret-
erably from 1 to 6 weight %.

Furthermore, the aqueous hair cleansing agent of the
present invention may contain a cationic surfactant, a cation-
1zed polymer other than Component (B) and a silicone other
than Component (C) in order to improve the finish after
drying.

Examples of the cationic surfactant include alkyltrimethy-
lammonium salts, alkoxytrimethylammonium salts, dialky-
ldimethylammonium salts, alkyldimethylamines and salts
thereof, alkoxydimethylamines and salts thereotf, and alkyla-
midodimethylamines and salts thereof.

(1) As the alkyltrimethylammonium salts, those repre-
sented by the following formula can be used:

R NHCH;). X"

wherein, R"> represents a C,, ., alkyl group, and X~ repre-
sents a halide 1on such as chloride 10n or bromide 10n.

Specific examples include cetyltrimethylammonium chlo-
ride, stearyltrimethylammonium chloride and behenyltrim-
cthylammonium chloride.
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(11) As the alkoxytrimethylammonium salts, those repre-
sented by the following formula can be used:

R4 ORI N*(CH;); X~

wherein, R'* represents a C,,_,, alkyl group, R'> represents
an ethylene or propylene group which may be substituted
with a hydroxy group, and X~ has the same meaning as
described above.

Specific examples include stearoxypropyltrimethylammo-
nium chlornide, stearoxyethyltrimethylammonium chloride
and stearoxyhydroxypropyltrimethylammonium chloride.

(111) As the dialkyldimethylammonium salts, those repre-
sented by the following formula can be used:

(R'®),N*(CH;), X"

wherein, R'® each independently represents a C,,_,, alkyl
group or a benzyl group, and X~ has the same meaning as
described above.

Specific examples include distearyldimethylammonium

chlonde.
(1v) As the alkyldimethylamines and salts thereot, those
represented by the following formula can be used:

R1/—N(CH;),

wherein, R*’ represents a C, , . alkyl group.

Specific examples include behenyldimethylamine and
stearyldimethylamine, and organic acid salts thereof.

(v) As the alkoxydimethylamines and salts thereolf, those
represented by the following formula and salts thereof can be
used:

RIS —O—R!”—N(CH;),

wherein, R*® represents a C,,_,, alkyl group, and R'” repre-
sents an ethylene or propylene group.

(v1) As the alkylamidodimethylamines and salts thereof,
those represented by the following formula and salts thereof
can be used:

R?°—C(—O)NH—R?!—N(CH,),

wherein, R*° represents a C,, _,, alkyl group, and R*" repre-
sents an ethylene or propylene group.

Examples of the cationic surfactant other than those
described 1n (1) to (v1) include lanolin fatty acid aminopropy-
lethyldimethylammomium ethyl sulfate, lanolin fatty acid
aminoethyltriethylammonium ethyl sulfate, lanolin fatty acid
aminopropyltriethylammonium ethyl sulfate, lanolin fatty
acid aminoethyltrimethylammonium methyl sulfate, lanolin
fatty acid aminopropylethyldimethylammonium methyl sul-
fate, 1soalkanoic acid (C,,-C,,)aminopropylethyldimethy-
lammonium ethyl sulfate, 1soalkanoic acid (C, ,-C,,)amino-
propylethyldimethylammonium ethyl sulfate, 1sostearic acid
aminopropylethyldimethylammonium cthyl sulfate,
isononanoic  acid aminopropylethyldimethylammonium
cthyl sulfate, and alkyltrimethylammonium saccharins.

These cationic surfactants may be used in combination of
two or more. The content thereof 1n the aqueous hair cleans-
ing agent of the present invention is preferably from 0.01 to
10 weight %, more preterably from 0.05 to 6 weight %, even
more preferably from 0.3 to 3 weight %, even more preferably
from 0.5 to 2 weight % from the viewpoint of smoothness
during shampooing and rinsing.

Examples of the cationized polymer other than Component
(B)include cationized cellulose, cationized starch, cationized
guar gum, catiomized locust bean gum, diallyldialkylammo-
nium salt/acrylamide copolymers, vinylimidazolium chlo-
ride/vinylpyrrolidone copolymers, hydroxyethyl cellulose/
dimethyldiallylammonium chlonde copolymers,
vinylpyrrolidone/quatermized dimethylaminoethyl meth-
acrylate copolymers, vinylpyrrolidone/alkylamino acrylate
copolymers, vinylpyrrolidone/alkylamino acrylate/vinylca-
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prolactam copolymers, vinylpyrrolidone/methacrylami-
dopropyl trimethylammonium chloride copolymers, alky-
lacrylamide/alkyl acrylate/alkylaminoalkylacrylamide/
polyethylene glycol methacrylate copolymers, adipic acid/
dimethylaminohydroxypropylethylenetriamine copolymer
(“Cartaretin”, product of Sandoz/USA), and cationic poly-
mers as described in JP-A-53-139734 and JP-A-60-36407.
Of these, cationized cellulose and cationized guar gum, and
diallyldialkylammomium salt/acrylamide copolymers are
preferred.

Usable are, for example, commercially available products
such as “Merquat 5507 (copolymer of acrylamide and dial-

lyldimethylammonium salt; CTFA name: Polyquaternium-7;
product of ONDEO-NALCQO), “Luviquat FC370” (copoly-
mer of 1-vinyl-2-pyrrolidone and 1-vinyl-3-methylimidazo-
llum salt; CTFA name: polyquaternium-16; product of
BASF), “Gaiquat 755N” (copolymer of 1-vinyl-2-pyrroli-
done and dimethylaminoethyl methacrylate; C1FA name:
polyquaternium-11; product of ISP), “Ucare Polymer JR
series” and “Ucare Polymer LR series” (salt of a reaction
product of trimethylammonium substituted epoxide with
hydroxyethyl cellulose; CTFA name: polyquaternium-10;
product of Amerchol), “Poiz C-60H”, “Poiz C-80M™ and
“Poi1z C-150L" (salt of a reaction product of trimethylammo-
nium substituted epoxide with hydroxyethyl cellulose; CTFA
name; polyquaternium-10; product of Kao); “Jaguar series”™
(guar hydroxypropyltrimethylammomum chloride; product
of Rhodia); and “Catinal CLB-100" (locust bean hydroxypro-
pyltrimonium chloride, product of Toho Chemical Industry).

These cationized polymers other than Component (B) may
be used 1n combination of two or more. From the viewpoint of
the smoothness during shampooing and rinsing, the content
thereol 1n the aqueous hair cleansing agent of the present
invention preferably ranges from 0.01 to 3 weight %, more
preferably from 0.05 to 2 weight %, even more preferably
from 0.1 to 0.5 weight %.

The aqueous hair cleansing agent of the present invention
preferably contains, as Component (E), a dimethylpolysilox-
ane represented by the following formula:

R**(CH;),SiO—[(CH;),Si0],—Si(CH;),R*

wherein, R* represents a methyl or hydroxyl group and k
stands for a number {from 1 to 20,000.

The dimethylpolysiloxane (silicone o1l) 1s dispersed 1n the
aqueous hair cleansing agent of the present mnvention. The
average particle size of the dispersed particles of a dimeth-
ylpolysiloxane 1s preferably less than 100 um, more prefer-
ably 50 um or less, even more preferably 4 um or less, even
more preferably 2 um or less. The average particle size 1s
preferably 0.1 um or greater 1n view of the feeling upon use
and conditioning effects.

As such a dimethylpolysiloxane, usable are, for example,
“Silicone CF2450” of Dow Corning Toray containing 60
weight % of a dimethylpolysiloxane o1l of the above-de-
scribed formula 1n which k stands for 300 to 6500 and having,
an average particle size of 0.8 um and “Silicone CF2460”
containing 50 weight % of a dimethylpolysiloxane o1l of the
above formula 1n which k stands for 300 to 6,500 and having
an average particle size of 20 um.

In addition, silicones other than Components (C) and (E)
may be icorporated. Examples of such silicones include
amino-modified silicones other than Component (C), poly-
cther-modified silicones, methylphenylpolysiloxane, fatty
acid-modified silicones, alcohol-modified silicones, alkoxy-
modified silicones, epoxy-modified silicones, fluorine-modi-
fied silicones, cyclic silicone and alkyl-modified silicones.
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Two or more of these silicones other than Components (C)
and (E) may be used 1n combination. The content thereof 1n
the aqueous hair cleansing agent of the present mnvention 1s
preferably from 0.01 to 10 weight %, more preferably from
0.05 to 5 weight %, even more preferably from 0.1 to 2 weight
% from the viewpoint of the smoothness during shampooing
and rinsing.

The aqueous hair cleansing agent of the present invention
may further contain, as a pearling agent, an ethylene glycol
monofatty acid ester, ethylene glycol difatty acid ester, eth-
ylene glycol monoalkyl ether or ethylene glycol dialkyl ether.

Examples of the ethylene glycol monofatty acid ester
include ethylene glycol monostearate and ethylene glycol
monobehenate; and those of the ethylene glycol difatty acid
ester include ethylene glycol distearate and ethylene glycol
dibehenate. Examples of the ethylene glycol monoalkyl ether
include ethylene glycol monostearyl ether, while those of the
cthylene glycol dialkyl ether include ethylene glycol distearyl
cther.

Two or more of these pearling agents may be used in
combination and the content thereol 1n the aqueous hair
cleansing agent of the present invention 1s preferably from 0.1
to 10 weight %, more preferably from 0.5 to 5 weight %, even
more preferably from 1 to 4 weight % 1n order to improve the
storage stability of the aqueous hair cleansing agent and
improving its smoothness during foaming and rinsing.

The aqueous hair cleansing agent of the present invention
may contain an o1l as another conditioning agent. Examples
of the o1l include hydrocarbons such as squalene, squalane,
liquid parailin, liquid 1soparatiin, and cycloparaffin; oils or
fats such as castor o1l, cacao oil, mink o1l, avocado oil, olive
o1l, sunflower o1l and camellia o1l; waxes such as beeswax,
spermaceti, lanolin, and carnauba wax; higher alcohols such
as cetyl alcohol, oleyl alcohol, stearyl alcohol, 1sostearyl
alcohol, 2-octyldodecanol, myristyl alcohol, behenyl alcohol
and cetostearyl alcohol; esters such as 1sopropyl palmitate,
1sopropyl myristate, octyldodecyl myristate, hexyl laurate,
cetyl lactate, propylene glycol monostearate, oleyl oleate,
hexadecyl 2-ethylhexanoate, 1sononyl 1sononanoate and
tridecyl 1sononanoate; higher fatty acids such as capric acid,
lauric acid, myristic acid, palmaitic acid, stearic acid, behenic
acid, oleic acid, coconut o1l fatty acid, 1sostearic acid, and
1sopalmitic acid; and other oils such as 1sostearyl glyceryl
cther and polyoxypropylene butyl ether. Of these, higher
alcohols and o1ls or fats are preferred, with myristyl alcohol,
cetyl alcohol, stearyl alcohol, sunflower o1l and camellia o1l
are more preferred. These o1ls may be use either singly or 1n
combination of two or more. The content thereof 1n the aque-
ous hair cleansing agent of the present invention 1s preferably
from 0.1 to 2 weight %, more preferably from 0.2 to 1.5
weight %, even more preferably from 0.3 to 1 weight %.

The aqueous hair cleansing agent of the present invention
may contain a viscosity regulator. Examples of the viscosity
regulator include hydroxyethyl cellulose, methyl cellulose,
polyethylene glycol, polypropylene glycol, ethylene glycol,
propylene glycol, 1soprene glycol, ethanol, benzyl alcohol,
benzyl oxyethanol, phenoxyethanol, clay minerals, and salts
such as sodium chloride, ammonium chloride, sodium citrate
and the like. Of these, benzyl alcohol, ethanol, polypropylene
glycol, sodium chloride and sodium citrate are preferred. Two
or more of these viscosity regulators may be used 1n combi-
nation. The amount used thereof 1n the aqueous hair cleansing,
agent ol the present ivention 1s preferably from 0.01 to 5
weight %, more preferably from 0.05 to 4 weight %, even
more preferably from 0.1 to 3 weight % from the standpoints
of the volume and quality of foam.
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In addition to the above-described components, compo-
nents which are employed in ordinary aqueous hair cleansing

agents can be incorporated in the aqueous hair cleansing
agent ol the present ivention as needed depending on the
purpose of use. Such components include, for example, anti-
dandruil agents; vitamin preparations; bactericides; anti-in-
flammatories; antiseptics; chelating agents; humectants such
as glycerin, sorbitol and panthenol; colorants such as dyes
and pigments; extracts such as extracts of eucalyptus 1n a
polar solvent, proteins available from shells having a pearl
layer or pearls or hydrolysates thereof, honey, royal jelly,
proteins available from silk or hydrolysates thereot, protein-
containing extracts available from seeds of leguminous
plants, Asian ginseng extract, rice bran extract, Fucus vesicu-
losus extract, aloe extract, Alpinia Leal extract, and chlorella
extract;, pearling agents such as titantum oxide; perfumes;
ultraviolet absorbers; antioxidants; and other components
listed n ENCYCLOPEDIA OF SHAMPOO INGREDI-
ENTS (MICELLE PRESS).

The aqueous hair cleansing agent of the present invention
has preferably a pH (25° C., diluted 20-fold with water) of
from 2 to 6, more preferably from 3 to 5, even more preferably
from 3.5 to 4.5 when 1t 1s applied to the hair, from the view-
point of improving the luster and manageability of the hair. As
a pH regulator, organic acids are preferred, with a-hydroxy
acids being more preferred. Specific preferred examples
include malic acid, citric acid, lactic acid and glycolic acid.
As the pH regulator, two or more of these organic acids may
be used 1n combination. The amount used thereof 1s prefer-
ably from 0.01 to 5 weight %, more preferably from 0.1 to 3
weilght %, even more preferably from 0.3 to 2 weight % 1n the
aqueous hair cleansing agent of the present invention from the
viewpoints ol improvement 1n foam quality and tlexibility of
hair during shampooing. As another pH regulator, a base such
as sodium hydroxide, potassium hydroxide or ammonium
chloride may be used in combination with the above-de-
scribed organic acid.

Although the form of the aqueous hair cleansing agent of
the present 1nvention can be chosen as desired from a liquid
form, a gel form and the like, a liquid form 1n a solvent such
as water or a lower alcohol 1s preferred, with water being
more preferred.

The following examples further describe and demonstrate
embodiments of the present mvention. The examples are
given solely for the purpose of 1llustration and are not to be
construed as limitations of the present invention.

EXAMPLES

Examples 1 to 4 and Comparative Examples 1 to 4

Hair cleansing agents shown 1n Table 1 were prepared and
they were evaluated by the below-described evaluation
method. The results are also shown 1n Table 1. The pH 1s a
value of the agent measured at 25° C. after 1t 1s diluted 20-fold
with water.

(1) Foaming Speed

The foaming speed was measured using an apparatus
shown 1n FIG. 1.

The apparatus of FIG. 1 1s equipped with an open-topped
cylindrical container 10 (diameter: 160 mm, height: 55 mm)
made of transparent plastic and having a drain outlet (not
illustrated) at the bottom of the container, a Iid 20 made of
transparent plastic, a control unit 40 having a motor 30 loaded
therein, a metering instrument 50 and a torque detector 60. A
disk 11 (diameter: about 160 mm) having a plurality of
implant holes P into which hairs 1 (90 mm, 30 g 1n total) have
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been implanted as illustrated 1n FIG. 2 1s installed inside the
container 10. The container 10 1s rotated in the direction of an
arrow X by the motor 30, whereby the hairs 1 in the container
10 are also rotated.

The lid 20 has, on the back side thereof, first protrusions 21
(3 cylindrical protrusions each having a diameter of 15 mm
and height of 12 mm) corresponding to human fingers and
second protrusions 22 (9 protrusions each having length of 10
mm, width of 2 mm and height of 12 mm) corresponding to a
brush. The lid 20 1s brought into contact with the hairs 1 when
the 11d 20 1s put on the upper surface of the container 10 1n the
direction of an arrow y. The 1id 20 has a funnel-like inlet 25 for
pouring a cleansing agent therefrom. When the lid 20 1s put on
the container 10, 1t 1s not fixed to the container 10 but 1is
supported by a support 41 via the torque detector 60 and
metering nstrument 50. Accordingly, rotation of the con-
tainer 10 with the Iid 20 thereon causes a sliding contact of the
hairs 1 in the container 10 with the protrusions 21 and 22.
When the cleansing agent 1s poured onto the hairs 1 from the
inlet 25, the cleansing agent can therefore be foamed as 11 the
hairs are actually shampooed.

First, the hairs were wetted with 30 g of water and 0.3 mL
of a model sebum made of lanolin was added. Then, 1.5 mL of
a sample to be evaluated was poured. The container 10 was
then rotated at a speed of 70 revolutions per minute to cause
a sliding contact between the hairs 1 and the protrusions 21
and 22. Foams thus generated were collected 1in the metering
instrument 50 and the cleansing agent was evaluated based on
the time until the foam volume reached 25 mL 1n accordance
with the below-described criteria.

A: less than 100 seconds

B: 100 seconds or greater but less than 200 seconds

C: 200 seconds or greater but less than 300 seconds

D: 300 seconds or greater
(2) Smoothness During Foaming

After a human hair tress of 25 cm1n length, 5.5 cm 1n width
and 10 g 1n weight was rinsed lightly with hot water o1 40° C.,
excess water was removed. 0.5 g of a hair cleansing agent was
applied thereon to foam suificiently for about 30 seconds. The
smoothness was organoleptically evaluated during the foam-

(welght %)

Ammonium lauryl ether (1)

sulfate*®!

Component (A)

g 2

Component (B) Cationized tara gum

Cationized hydroxyethyl
3

Comparative

Component (B')  cellulose
Cationized guar gum**
Component (C) Amino-modified silicone

Amino-modified silicone

Comparative Amino-modified silicone
Component (C')
Other

components

Ethylene glycol distearate
Lauroylamidopropylbetaine
Myristyl alcohol

Cocoyl monoethanolamide
Isodecyl glyceryl ether*®
Dimethicone*”

Benzyl alcohol
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ing. Evaluation was carried out by a panel of five experts and
their total scores were indicated. Criteria for evaluation are as
follows:

4: Very smooth

3: Smooth

2: Not so smooth

1: Not smooth
(3) Smoothness During Rinsing,

After a human hair tress of 25 cm 1n length, 5.5 cm in width
and 10 g 1n weight was rinsed lightly with hot water o1 40° C.,
excess water was removed. 0.5 g of a hair cleansing agent was
applied thereon to foam suiliciently for about 30 seconds. The
smoothness was organoleptically evaluated while rinsing the
lathered hair tress with hot water of 40° C. having a flow rate
of 2 L/min. Evaluation was carried out by a panel of five
experts and their total scores were indicated. Criteria for
evaluation are as follows:

4: Very smooth

3: Smooth

2: Not so smooth

1: Not smooth
(4) Luster and Manageability after Drying,

A hair tress treated 1n a similar manner as the evaluation of
smoothness was rinsed with running water (2 L/min) of 40°
C. and then towel-dried sufliciently. After natural drying, the
luster and manageability were evaluated visually. They were
evaluated by a panel of 5 experts and total scores were 1ndi-
cated. Criteria for evaluation are as described below:

4: Very good

3: Good

2: Not so good

1: Not good
(5) Stability

The hair cleansing agent (100 mL) was filled ina 110-mL
capped bottle and after storage at 50° C. for 1 month, it was
evaluated 1n accordance with the following evaluation crite-
ria.

A: No change i1s observed after storage.

B: A slight change 1s observed after storage (within an
allowance)

C: An apparent change 1s observed after storage (outside an
allowance)

TABLE 1
Examples Comparative Examples

1 2 3 4 1 2 3 4
12 12 12 12 12 12 12 12
0.5 0.5 0.5 0.5 0.5 0.5 — —
— — — — — — 0.5 —
— — — — — — — 0.5
0.5 1.0 — — — — 0.5 —
— — 0.5 0.1 — — — 0.5
— — — — 0.5 — — —
2 2 2 2 2 2 2 2
1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
1 1 1 1 1 1 1 1
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
0.5 1.0 1.0 1.0 0.2 — 0.5 0.5
1 1 1 1 1 1 1 1
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
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TABLE 1-continued

Examples Comparative Examples
(weight %) 1 2 3 4 1 2 3 4
Sodium chloride 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Malic acid 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

Purified water Balance Balance Balance Balance Balance Balance Balance Balance

Total 100 100 100 100 100 100 100 100
pH 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9
Evaluation Foaming speed A B A A B D C C
Smoothness during foaming 19 19 18 17 17 10 13 14
Smoothness during rinsing 19 18 20 17 10 14 12 14
Luster and manageability after drying 19 20 18 14 9 14 15 13
Stability A A A A C A B A

*1 Ammonium polyoxyethylene (1) lauryl ether sulfate; the average number of moles of ethylene oxide: 1
*2(Cationized tara gum: “Catinal CTR-100" (product of Toho Chemical Industry)

*3Cationized hydroxyethyl cellulose; “Poiz C-80M” (product of Kao)

*4Cationized guar gum; “Jaquar C-138" (product of Rhodia)

*> Amino-modified silicone: “8500 Conditioming Agent” (product of Dow Corming Toray)

*5 Amino-modified silicone: “DOW CORNING TORAY $S-3588” (product of Dow Corning Toray)

* Amino-modified silicone: “Silicone KT-1989” (product of GE Toshiba Silicone)

$BISDdEC}f1 glyceryl ether: which 1s derved from an alcohol obtained by the conversion of a trimer of propylene by the oxo process (which will equally apply
hereinafier)
*gDimethylpﬂl}ﬂailﬂxane emulsion: viscosity (10000 mmzfﬂ)f(lﬂ mmzf’e) = 95/5 mixture, an average particle size: 4.0 um, a dimethylpolysiloxane content: 60

weight %o.

Example 5

Conditioning Shampoo

25

30

Example 6

Conditioning Shampoo

(welght %)

Ammonium polyoxyethylene (1) lauryl ether sulfate 13.0 Sodium polyoxyethylene (2) lauryl ether sulfate
(average number of moles of ethylene oxide: 1) 35 (average number of moles of ethylene oxide: 2)
Cationized tara gum (“Catinal “CTR-100", product 0.2 Cationized tara gum (“Catinal CTR-200”, product of
of Toho Chemical Industry) Toho Chemuical Industry)
Amino-modified silicone (*8500 Conditioning 0.3 Amino-modified silicone (*SS-3588”, product of Dow
Agent”, Product of Dow Corning Toray) Corning Toray)
Cationized cellulose (*Poiz C-80M”, product of 0.3 Cationized guar gum (“Jaguar C-17”, product of
Ka0) 40" Rhodia)
Diallyldimethylammonium chloride/acrylamide 1.7 Diallyldimethylammonium chloride homopolymer
copolymer (*Merquat 550, product of Ondeo (“Merquat 100, product of Ondeo Nalco,
Nalco, effective content: 8.5 weight %) effective content: 40 weight %)
Dimethylpolysiloxane emulsion (silicone viscosity: 1.7 Highly polymerized dimethylpolysiloxane emulsion
10,000 mm?/s, average particle size: 4 pm, (““Silicone CF2450”, product of Dow Corning
effective content: 60 weight %) 4 Toray, particle size: 0.2 to 0.8 um, effective
Ethylene glycol distearate 2.0 content: 60 weight %)
Isodecyl glyceryl ether 0.5 Ethylene glycol distearate
Lauroyl amidopropylbetaine 1.0 Isodecyl glyceryl ether
Myristyl alcohol 0.4 Lauroyl amidopropylbetaine
Cetyl alcohol 0.1 50 Cocoyl monoethanolamide
Cocoyl monoethanolamide 0.5 Myristyl alcohol
Polyoxyethylene (16) lauryl ether 0.7 Cetyl ﬂlmfml
Polypropylene glycol (weight average molecular 0.5 Polyoxyethylene (16) lauryl ether

1 Benzyl alcohol
weight: 400) P lene glycol (weight average molecular weight:
Benzyl alcohol 0.3 4(1:']%1;}’ S 5 '
Ethﬂnﬂl, , 3.0 > Sodium chloride
Camellia o1l 0.01 Hydrolyzed conchiolin solution (dry content: 3
Pantheln-::l 0.05 weight %)
Royal jelly 0.01 Asian ginseng extract (dry content: 3 weight %)
Purified honey 0.01 Soybean extract (dry content: 0.4 weight %)
Silk extract 0.05 60 Eucalyptus extract (dry content: 0.2 weight %)
Sodium chloride 0.2 Rice bran oil
Perfume q.S. Glycolic acid
Malic acid 0.5 Perfume

pH regulator (lactic acid)

Ion exchange water

An amount to
adjust pH to 3.9

Balance

65

pH regulator (sodium hydroxide)

Ion exchange water

(weight %)
13.0
0.5
0.1

0.1

0.8

2.0

3.0
0.7
2.0
0.5
0.5
0.5
1.0
1.0
0.2

1.0
0.05

0.05
0.05
0.05
0.05
1.0

q.s.

Amount to
adjust pH to 3.9

Balance
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Example 7

Conditioning Shampoo

Sodium polyoxyethylene (1) lauryl ether sulfate
(average number of moles of ethylene oxide: 1)
Cationized tara gum (“Catinal “CTR-100", product
of

Toho Chemical Industry)

Amino-modified silicone (8300 Conditioning
agent”, Product of Dow Corning Toray)

Highly polymerized dimethylpolysiloxane emulsion
(““Silicone CF2460”, product of Dow Corning
Toray, particle size: 20 um, effective content:
75 weight %)

Ethylene glycol distearate

2-Ethylhexyl glyceryl ether

Cocoyl monoethanolamide

Stearyl alcohol

Glycerin

Sodium chloride

Benzyloxyethanol

Malic acid

Perfume

Lactic acid

pH regulator (citric acid)

Ion exchange water

Example 8

Conditioning Shampoo

Sodium polyoxyethylene (2.5) lauryl ether sulfate
(average number of moles of ethylene oxide: 2.5)
Cationized tara gum (“Catinal CTR-2007, product of
Toho Chemuical Industry)

Amino-modified silicone (“*SILSTYLE 104”, product
of Dow Corning Toray)

Cationized locust bean gum (““Catinal CLB-1007,
Product of Toho Chemical Industry)
Methylpolysiloxane emulsion (silicone viscosity:
5,000 mm?/s, particle size: 0.2 to 0.8 um,
effective content: 65 weight %)

Ethylene glycol distearate

Lauroyl amidopropylbetaine

Cocoyl monoethanolamide

Polyoxyethylene (16) lauryl ether

Sodium Cocoamphoacetate

Stearoxypropyl dimethylamine*malate salt
Polypropylene glycol (weight average molecular
welght: 400)

Sodium chloride

Malic acid

Citric acid

pH regulator (sodium hydroxide)

Ion exchange water

Hair cleansing agents obtained in Examples 5 to 8 lathered
quickly, were excellent 1n the smoothness of the hair during
foaming and rinsing, provided excellent luster and manage-
ability to the finished hair, and had excellent storage stability.

The invention claimed 1s:

1. An aqueous hair cleansing agent comprising compo-

nents (A), (B) and (C):

US 7,947,258 B2

(weight %)
16.0

0.7

0.5

3.0

3.0
0.3
0.5
1.0
1.0
0.2
0.5
0.7
q.s.

0.1
Amount to
adjust pH to 5.5
Balance

(weight %)
15.0

0.2
1.0
0.2

2.0

2.0
3.0
0.8
2.0
1.0
0.5
0.5

1.0

0.8

0.75
Amount to

adjust pH to 3.5

Balance
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(A) an anionic surfactant represented by the formula (5) or

(6):

RYO(CH,CH,0), . SO;M (5)

R°0OSO;M (6)

wherein, R” represents a C10-18 alkyl or alkenyl group, M
represents an alkali metal, alkaline earth metal, ammo-
nium, or a cation derived from alkanolamine or basic
amino acid, and m stands for an average number by

weilght of from 1 to 5;

(B) a galactomannan polysaccharide consisting of a cat-
ionized tara gum; and

(C) an amino-modified silicone represented by formula (1)
or (4):

(1)

RI—SiO Si0 Q10 ?1—]5{1
1 \ 2 \ 3___ D4 / 1
R R / R°—R* / R
wherein,

R' each independently represents a monovalent hydro-
carbon group, a hydroxy group or an alkoxy group,
R* each independently represents a monovalent hydro-

carbon group,
R represents a divalent C, _, , hydrocarbon group,
R* represents a group represented by the formula (2) or

(3):

(2)

(3)
_N_RS

Y

wherein Y represents a hydrogen atom ora group —CH,—
CH(OH)—R’—OH, R’ has the same meaning as
defined above, R” represents a hydrogen atom or a group
—R’NY,,Y and R’ have the same meanings as defined,
above, with the proviso that all the Y's do not represent a
hydrogen atom at the same time, a in the formula (1)
stands for a number from 25 to 1000, and b stands for a
number from 1 to 200;

(4)
R® R’ R®

—r X—(S10),— (810);— S1— X —0(C,H,,,0),

R® E R®

wherein, R°® each independently represents a hydrogen

atom or a monovalent C,_. hydrocarbon group, R’ rep-
resents either R® or E, E represents a group represented
by —R°®—Z, wherein R® represents a direct bond or a

divalent C,_,, hydrocarbon group, and Z represents a
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primary, secondary or tertiary amino-containing group
Or ammonium-containing group, X represents a divalent
group, ¢ stands for a number of 2 or greater, d stands for
a number of 1 or greater, n stands for a number from 2 to
10, e stands for a number of 4 or greater and stands for a
number of 2 or greater.

2. The aqueous hair cleansing agent according to claim 1,
comprising from 1 to 30 weight % of Component (A), from
0.01 to 10 weight % of Component (B) and from 0.01 to 10
weight % of Component (C).

3. The aqueous hair cleansing agent according to claim 1,
wherein a ratio by weight of Components (B)/(C) falls within
a range of from 1/10 to 10/1.

4. The aqueous hair cleansing agent according to claim 1,
which further comprises, as Component (D), a glyceryl ether
selected from the group consisting of a monoalkyl glyceryl
cther having a C,_,, alkyl group and a monoalkenyl glyceryl
cther having a C,_,, alkenyl group.

5. The aqueous hair cleansing agent according to claim 1,
turther comprising dimethylpolysiloxane as Component (E).

6. The aqueous hair cleansing agent according to claim 1,

which has a pH of from 2 to 6 at 25° C. when diluted 20-fold
with water.

10

15

20
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7. The aqueous hair cleansing agent according to claim 1,
wherein (A) the anionic surfactant 1s ammonium lauryl ether
sulfate.

8. The aqueous hair cleansing agent according to claim 1,
wherein (A) the anionic surfactant 1s present 1in an amount of
8 to 20 weight %.

9. The aqueous hair cleansing agent according to claim 1,
wherein (B) the cationized tara gum 1s present 1n an amount of
0.03 to 2 weight %.

10. The aqueous hair cleansing agent according to claim 1,
wherein (C) the amino-modified silicone 1s present in an
amount of 0.03 to 2 weight %.

11. The aqueous hair cleansing agent according to claim 1,
wherein (C) the amino-modified silicone 1s represented by
formula (4).

12. The aqueous hair cleansing agent according to claim 1,
wherein (C) the amino-modified silicone 1s represented by
formula (1).

13. The aqueous hair cleansing agent according to claim 1,
wherein R* of formula (1) of component (C) represents a
group of formula (3).
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